This article provides a quantitative picture of doctoral education in South Africa up to 2010, from the time the first doctorate was awarded in 1899. It identifies the different institutional profiles and emphases of doctoral graduation in South African universities at various periods of time in the context of economic, political and social change. In addition, it analyses the progress that has taken place in attaining the national goal of equity, redress and increased research production to allow South Africa to become a player in the knowledge economy.
Introduction
The shift towards a knowledge economy and the emphasis on the potential contribution of doctoral research to knowledge and innovation highlights the paucity of doctoral graduates in South Africa. The South African government aspires to increase the number of PhD graduates fivefold by 2030 (NPC 2012) . This research article looks back in order to look forward towards this goal: "History permits us to understand how the present came to be the way it is, and on the basis of that knowledge we may, perhaps, attempt to forge an alternative future" (Lulat 2005, 23 ). Yet the long history of the doctoral award in South Africa, which may explain the current scarcity and the potential for growth, is undocumented and relatively unknown. This article aims to address this gap and trace the evolution of the doctoral degree in South Africa over the past century and beyond.
The literature on the history of doctoral education in South Africa is scant, although there are some recent studies that follow the expansion of PhD production and the changes in the demographic profile of the graduates since the transition to democracy in 1994 (ASSAf 2010; CREST 2009 ). Disparate attempts have been made over the years to follow both qualitatively and quantitatively the development of research initiatives, including postgraduate degrees, in specific disciplines or institutions. For example, Deacon, Osman and Buchler (2010) Ocholla and Mostert (2010) follow research trends at the University of Zululand; Meadows (2012) discusses the doctoral degree in Geography; Hodgson and Craig (2005) review zoological studies at Rhodes University; Laugksch (2005) focuses on postgraduates in science education, and Bailey and Cooper (2003) investigate the 1996 cohort of doctoral graduates.
This article aims to investigate the trajectory of the doctoral degree in South Africa since its inception in 1899 when the first Doctor of Law (LLD) was conferred by the University of the Cape of Good Hope (UCGH), one of the first "privileged" British colonial universities (Simpson 1983, 75) . It identifies the different institutional profiles and emphases of doctoral graduation in South African universities at various periods of time in the context of economic, political and social change. Crucially, the article identifies patterns of continuity and change and analyses the progress that has taken place in attaining the national goal of equity, redress and global competitiveness. This historical investigation thus uses the doctoral award as a lens through which to trace the development of research capacity and knowledge production within particular subjects and institutions over the past century or so.
The article begins with a methodological section followed by a short introduction to the higher education context in South Africa. It continues with an introduction to the study of the doctorate followed by a decadal analysis of its evolution in South Africa. In addition, the article looks at the demographic shifts in the graduate profile with the transition to democracy in 1994. The final section includes discussion, conclusions and suggestions for further research.
Methodology
In order to trace the history of the doctorate it was necessary to establish a reliable database of all the doctoral awards that have been conferred by South African universities. Such a database was not readily available and, while some universities keep records of their own awards, others do not. This was the first methodological challenge. The NEXUS database which is managed by the National Research Foundation (NRF) provided me with the initial list of the doctorates awarded since 1919.
1 This information included the name of the candidate, the title of the thesis, the year of completion, the award (PhD, DSc, DPhil, LLD, etc), the awarding university, the subject and the abstract when available. The names of the candidates were used to organise the database and to avoid duplication.
The NEXUS database was found to be problematic, however, with many missing, erroneous and duplicate entries. For example, some master"s dissertations were cited as PhDs and vice versa, the NRF subject definition occasionally did not match the topic or the faculty in which the doctorate was awarded, incorrect years of completion were cited, or PhDs were listed under the wrong university. The Health Sciences in particular were inconsistently treated by the NRF -some years they were included in the database and some years they were omitted.
A rough estimation concluded that the compiled database is about 10 to 15% more accurate than the NRF database.
For triangulation purposes, each university"s available graduate booklets and various other publications were scrutinised. At some universities these were available, for example the For triangulation purposes the compiled database, comprising the last two decades , was compared with the HEMIS data, which were only available from 1986. 2 The HEMIS data record the number of doctorates awarded each year by university, CESM, gender and race. A small variation of 1 to 5% was found between the two databases for these two decades. However, there was a 10 to 15% discrepancy in a few CESM categories between the two databases. In the final analysis the HEMIS categories were used for the available decades, as these reflect the way universities categorised their doctoral degrees.
The data collection for this article was a laborious task which took a number of years to complete. Notwithstanding the limitations of the database, this article is based on the unique and most comprehensive records of all doctoral degrees awarded by South African universities.
A bird's-eye view of higher education in South Africa
In 1873, an act of parliament appointed the University of the Cape of Good Hope (UCGH) as an examining university and allowed it to confer academic degrees (Ritchie 1918) . The university did no teaching but, until 1918, it laid down the syllabuses, conducted the examinations and awarded degrees in the arts, law, divinity, agriculture, and others (Behr 1988) . The UCGH was the only university in South Africa until the end of World War I (Cooper and Subotzky 2001) . At the time, it was criticised for being merely "a factory of certificate" and an alien English import (Boucher 1973 These universities catered mainly for the white population, with black 3 students having limited access to English language universities, such as WITS and UCT. The University of Natal provided part-time, separate, classes for non-white students in Durban, mostly in subjects leading to a BA degree with a few exceptions. Later on, in 1951, the university opened a medical school for "all suitably qualified non-whites" in Durban (Behr 1978, 135 ).
In the same year, UNISA became a fully-fledged correspondence university catering for all races. In 2001/2 the newly appointed democratic government set about a merger process aimed at reducing the number of higher education institutions. This was done as a means to remove the apartheid racial classification of higher education institutions, to redistribute resources and to Border Technikon Eastern Cape Technikon *First date refers to the establishment of the institution. Second date in brackets refers to the year when the university was granted independent status enabling it to award doctoral degrees. **Initially Unisa was an examining and awarding body for other universities. It became a fully-fledged correspondence university in 1951.
bring historically disadvantaged institutions which were isolated and on the periphery of scholarship into the hub of academic life. The mergers and incorporations reduced the number of higher education institutions from 36 to 23. Three types of institution were subsequently created: traditional universities, universities of technology (the old technikons) and new comprehensive universities combining both types of education (see Table 1 ). All institutions were now able to award degrees including doctorates. According to the yearbooks of the different institutions, the degree of Doctor of Law (LLD) was initially awarded by examination only (UCGH 1899), while the degree of Doctor of Science (DSc) was awarded on the submission of an original thesis (UCGH 1906 (UCGH -1907 . By 1915 an original thesis was also a requirement for the LLD in addition to an examination (UCGH 1915 (UCGH -1916 .
The doctorate in
Most history books on higher education in South Africa, or on individual universities, do not focus on the development of the doctoral degree. Murray (1997) According to Murray (1997) , the PhD 4 was only introduced in 1949 in the faculties of 4 The PhD (Philosophiae Doctor) originated in Germany and was imported into North America during the 19th century. The first PhD in North America was awarded at Yale University in 1860. In the UK, the PhD (or DPhil) was first awarded at Oxford and Cambridge at the beginning of the 1920s. The PhD signified a transition towards a higher degree which required an original written thesis that makes made a significant contribution to knowledge, and acknowledges the degree holder"s competence to carry on an independent research (Noble 1994) . After the Second World War, the PhD was exported to other countries with higher education system modelled on that of the UK, including Australia and New Zealand (Taylor 2012 
How many PhDs?
From 1898 until 2010, South African universities produced about 30 000 7 doctorates. in the first decade of the 21st century, this increase reflects a growth of only 157% (Table 2 ).
It thus seems that the decadal increases up to the 1970s were greater than those from the 1980s to 2010. This demonstrates that the potential for growth was curtailed in the 1980s, which undoubtedly relates to the political instability, the economic recession, the brain drain 5 According to the graduation booklets, the first three PhDs at WITS were awarded in 1949 in Chemical Engineering, Physics and Musicology. In what subjects?
In looking to describe the early years of the doctorate in South Africa, it is evident that the main driver was the sciences, and this continued throughout the decades. Twenty-one per cent of all doctoral degrees were awarded in the Life Sciences & Physical Sciences, followed by Education (12%) and the Health Care & Health Sciences (11%) (Figure 2 ). leads in terms of research production, mainly articles; however, at the same time it shows that it does not adhere to the call for equity and diversity, with only 9% of the total output in this field being published by black scholars and women. Slow growth is demonstrated in Engineering, which may hinder South Africa"s aspiration to become globally competitive in a field that is understood to be critical to national development. There was also slower growth in the Social Sciences in the first decade of the 21st century (Figure 3) . A report on the status of the Humanities, which includes both Social Sciences and the Arts, concluded that the administration of government policy in the postapartheid era has systematically benefitted Science, Technology, Engineering and Mathematics and disadvantaged the Humanities disciplines (ASSAf, 2011). The slow growth, and, at times, decline in the Humanities, with the exception of Education, were also attributed in this report to a lack of government funding, institutional choices and decision-making, school guidance and counselling, as well as to parental and student preferences.
Becher"s (1994) categorised academic subjects into: (1) pure-hard subjects such as Physics, which are organised, depend on cumulative hierarchical knowledge and command higher status; (2) hard-applied subjects, such as Engineering, which derive their underpinnings from hard pure enquiry, are concerned with mastery of the physical environment and are geared towards products and techniques (both (1) and (2) are competitive and entrepreneurial with either a high publication rate or the production of patents); 3) soft-pure subjects, such as 1961-1970 1971-1980 1981-1990 1991-2000 2001-2010 Life sciences and physical sciences The tendency towards soft-applied subjects is evident in Unizulu, a previously disadvantaged university, which produced 28% of its PhDs in Education followed by Psychology (14%).
This trend is particularly evident in merged institutions such as UJ, where the most significant increase after the merger was in Business This analysis shows that the previous advantaged universities still produce the majority of the PhDs in the hard-pure or hard-applied disciplines, while newly merged universities or previously black universities adhere to the national call to produce more PhDs by focusing on mainly soft-applied subjects. This preserves the historical knowledge divide, whereby apartheid policies systematically excluded most black people from the Sciences and Engineering while at the same time creating an oversupply of black graduates in the Humanities (ASSAf, 2011).
Where?
About 90% of all doctoral degrees in South Africa were awarded by eight previously white institutions (Table 3 ). The University of Pretoria has consistently awarded the most doctorates per decade since the 1940s. The capacity to award doctoral degrees has remained in these previously advantaged The gap between the institutions" capacity to award the PhD led to political debate around the issue of differentiation and whether dedicated universities should be funded to remain the top research producers (Cloete 2014) . To date, South Africa has been reluctant to make that distinction given that the top PhD awarding universities are formerly white universities. and Sciences (18% of all Science graduates) ( Table 4 ). This is a clear indication of the gender bias even in the more liberal universities such as WITS. Table 5 demonstrates the transformation of the higher degree from being awarded almost exclusively to whites and mainly males, to becoming more diverse and inclusive -from 93%
white graduates in 1990 to 48% in 2010 and from 76% of male graduates in 1990 to 58% in 2010. However, the argument that the distribution of PhDs is not demographically representative is still valid. It is important to note that the increase in the number of African students, especially in the The most significant change is in the demographic of the graduates. This article highlights the historically marginalised position of women in postgraduate education, and their increased representation in the first decade of the 21st century. The demographic profile of the graduates in terms of race grouping has changed dramatically over the last two decades, from an exclusively white graduate population to over 50% black. Nevertheless, it is evident that the increase in the number of African graduates can also be attributed to the influx of international students from other countries in Africa. The graduation of international students is growing at almost three times the rate of South Africans. Accordingly, policy and resources should be directed at ensuring that more South African blacks graduate in subjects that are imperative for national development, notwithstanding South Africa"s aspiration to become a regional hub.
The previously white universities retain their prominence and the capacity to award PhDs, although there is evidence of a growing capacity and willingness in some previously black institutions to produce more PhDs. It is evident that newly merged universities and some previously black universities have heeded the national call to increase the number of PhDs in mainly soft/ or soft-applied fields such as education, philosophy or business, while the previously white universities continue to produce PhDs in hard/ or hard/applied subjects, thus maintaining the knowledge divide. However, the unending political debate between transformation and differentiation hinders decisive action that could redress the uneven distribution of graduates across universities and disciplines.
While this article paints the history of doctoral education in South Africa in broad brushstrokes, it is nevertheless based on a unique and comprehensive database that has not previously been available. Dobson (2012, 96) , who investigated the development of the PhD in Australia from the beginning, concedes that "the fascination that some of us have for counting and measuring things is not shared by all, but keeping statistics can prove useful for many purposes". To have a greater understanding of the trajectories of doctoral education in South Africa, the underlying causes and the drivers that shaped these trajectories, this quantitative analysis needs to be complemented by detailed case studies that will explore in depth the evolution of the doctorate in individual subjects and universities at various points in time.
